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(54) HIGH EFFICIENCY ANTENNA COIL, RADIO CARD AND 
INFORMATION COMMUNICATION SYSTEM USING RADIO CARD 

(57)Abstract: 

PROBLEM TO BE SOLVED:To increase 
the inductance of a spiral coil and to 
improve transmission gain by arranging a 
specific relative magnetic permeability 
material at a central part and consisting 01^^^ |_ 
spiral coll in a planar shape. 
SOLUTION: A thin type and highly 
efficient antenna coil, which is mountable 
on a radio card (IC card), etc., and is 
structured in a planar shape consists of a 
base material 1, a coil 2 which is formed 
on a spiral conductor on the material 1 
and a material (ferrite, etc.) 3 which is 
arranged at its central part and whose 
relative magnetic permeability exceeds one. With this structure, 
magnetic flux near the antenna coil can be concentrated on the central 
part. As a result, because a similar magnetic flux on the outermost 
circumference is also interlinked at the central part of a coil winding, a 
large Inductance can be realized in comparison with conventional 
technology that does not provide the material 3. As for the arrangement 
of the material 3 whose relative magnetic permeability exceeds one, the 
same effect can be acquired whether the materials in an are located in 
the internal part or on the back plane of the material 1. 
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Jao#Jlc7)r3xf;KSc7)??®^at;:j;-5T|5Ii)5llIIS&;{)S 
mm^fzXJ'^^ 5;i.t^£7)n>f ^Ut-fil^L/ii t ^M^fc 

-P. 

[ lt*3l 5 ] #^603 /HS«??jS^fi{3 J; ^ T Inlillll 

mm^^ixhXoi,za^)v^2m&±\,z-9}mL. ¥ca 
L . fio^gcon >f J: r iiiiigiHis&7&-' 

J: d t= rj 2 JUJUbfc^^Si] L , ¥IS«t: 

[M^]S7 ] wm&iz^-oxmmmjji:^ifhXd 

•km^^Lxm.mmzmifhmwm^h. mmm 

imtmai wmmzx-^xmmmjji^i-ftJ^oiz^ 
^m<o 3 ji^^cr>^m^miz i r mmmmmmti 
izzi^fjui 2mi;LHz^mL. ¥H^tcmt/c 
XJ-i-^ yji^cDa^ji^x-m^Lt^-^mryT-i-^-iJi^ 

xmsimmiz^-t^mm^^^b . msSMMmm^ 

coa^ m<^mi^Mi,zj: ^xmmmmm^^ti?> j: 
3 iza -i )vi 2m^mz^m t . ^m^^B^Ltzx^-^ 

mmmryTi-^-f jux'^i'Tfimmmin stSckltii 



0 ] mm^mwt IX. mmmmryi' 
i-^^ /uT'^aj § titzMimm^ i-mmmm ixm^^t 

-:??rA:^L. mmT~:^iiiiJ:-t^'?-(^yk. m7 

s&i:. WM^\mw<^^m'cS:i\.fzm^\,zm-s\^x^m 
"^^xmL-mmm-y^-f^A Mzx-h^^h^Xh 

msmi 1 ] m-f]^Mm^m:b^(,mi)(;~}^izmm.t: 

im^A2^W}mmmm-mu:^'-\^\.zwm^^ 
m\^xmi -k^-th mn\mi^x^j..x-s> ^x . 

X mmmifm^-^fih i o 3 -f 2 mmj^z^m 

^%mTyi^^::iA )V^:mtfzZfi:^fthmj]\i^ 
[ WM 13] 'J -:5''i3 J; fz^i'yA:^ -^E*- (b 
:^'-VCO\>^m^^t-mW.')~^mxS/t,fzMvA-^- 

mmn^wsMh (r>mziinhmmm:m\'^fzmm(n 

Ummmi)~Y(r)^^\izW.-f^titz^m.(7yry^^^ 
ft I. J; a . (tJ^^t^ itSH^i!)^ 1 S ^f^^BE® 

L. ^mmzm^hi^xfM y)v^<r)aA)vx'm]S.Ltz 
mmryr-f-^^Ajvh. m^mryy-f-aAji^x'^ 
inzmm.:h ^mmLxmmm&izmirtmMmm^ 

y^miEte^;^- Kco=S-« lzmif^titz^mff:>Tyi'i-t: 

its i 5 1 , ^ /m^osia^iici ^Tisnram 

ffSA^m$ fi&J:3fc3^;i^^2 IJaiit::}^^ L . ¥M 
y-r-?-3-< mS^mryTi-^A JUX'^mzW^ 

Mij^m&Lxm.^mmz^-t:^mmm^^b. frie 
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tm-^^^y-h-^t^^ati^fifzmm^—^ ^^^-Th^ 
^^-Y^<o'9Mm:m\^tzmncr)mmb. mmw^ 

:^'-Y<r)\^nmnhmi')'-ri5XXf/t.fz\i'y-{ ^- 

m\^xmxoiim^vfzmmmi':^T'i^x'h'iX. 
mmw^^~Yf.z\t^ mmMmzi->xmmvji^9. 
(tsioi;. ^m<r>^A }v^(r)wmmmzx^xnme\ 

mm^^ix^Xoi,z-3-{jvi2mi:XHz^^L. ¥M 

y'ri'-^^fvt. mmj^ryr^-::!^ )vx^mzmm 
mi-^^Lxm.^mmz^-thwmm'h. im 

"r-fn^ )VX'm!i^ixtzmm^mm^ tx fi^ 
it-t^mn^Mmt mm-immxit^^t^tu-z^mT 

[0001] 



^, 

[0002] 

xr--Lt-^h. ism-km\^xmmxWi^^^hiyxy-j^ 
^rsL->-ohh. 't^j:h-hmmziimi^j:mtit:mm^z 

l-oX:^~Yl<zm^L. :tj-Y±.(nm=i'mmioyhu 

mm.'{\Lifii}i^m.(r)tz^m-^m±Mz 

m%m'^^'^LtiXJWy)Vn^)VtmLX\>-^h. ^ 

XJ-i-^ MzmtXli" PrintedCi 

rcuit Techniques" Cledo Bru 
netti andRogerW. Curis(Nov 
ember 1 5 ^ 1 9 5 5 ) I.Ztm^tlX\>^^X 0 

fc, muzTjk-tMK. mii±i,Z{m^^^mm^^^ 

S r? ^ ;P2 ^ffM-r^ ^ i: i o T^ffi^jtSrHil-t 

iK)±^^j:mmvKim^tzibry7'-r^-( 
MzM.mzmvMAimm t . maoii ^t;isiii§ii: 

[0003] 

[^BJ^-'^i^Liofc-r^^^] mMcr^XJU^JVa-l 
< i: SiiSrWtitiNcT) 2 miz]AM LX^-< )V<r)^yy-:fy 

lizii^ ^mmzm^^^^^x^-^-^ ^yivi^crtry^^zi-i 

mm^Z\,t. ^Ut)-Y ( I C;(^-h') ^{cfcv^T. 
AffiO:;*;^ 1 0 0 trr? 7 r 5 h'^c^tf«^S$- 

[0004] ^w^mnmi. ^^jvn±(rims.mm\iz 
^'txmmmi^i.^^fz-m^^Ty^^zi^ jvmj^ 

\.zm^^~Y ( IC;&-K) iiXt/im:^-Y-km\^tz 
IPgjliii^-X-r A ^^m-h ^b<,Zhh. t fz:^%mco 

[0005] 

mmim-m-^fzi^co^m ±msmnm't^fzi^ 
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m&bL. ■=i4)vm\,z^-fhmm^^t^A)V(^^y-^ 
^^yxx-mmmmmiSLL. nmmmm.^-^^mt. 

looob^ttz. ^^mz\mmm-b^ i * 

X'oxwmmmmm.^fih j; a i,za^)ii 2ma±iz 
^»jL. ^mmzm!&Lrzxj-<-( ^ju^m:^-(jvx'm& 

^mwLb-tmMA'-'t'X'h^, tfz. ^^^ma.mi 
■mi^ry^^a^ivb. mm^mry^^n^ )v-x^^ 
m^mmmjjiim^ Lxumv&^z^-f^mwemu 
b. mtmM!mnt^i>-mms.<r)^-^-k^H:^nn^ 
nb ^^-t^ i b i-mib-th^mi- \'X'h^, 
[ 0 0 0 7 ] tfvT. ^wm. fna*si^;<?- Yi^zmih 
mun^m^bLx. mm^ryf-^-n-i )VTmi!, 
^fifzmm^^^mmB Lxm-it-tm^im^ 
b .mm^^mx-mif^ ft^^mr-^ •kx:n l . 

mmT~^t:m^-tt'7^ayb. m^A-ay-h^t:,\^^ 

^tifzmm^—^^^itrh^^^^mnb^ rn^^mt 
®wt'^^}L-^ixfzm^^zm-^\yx^^^x-mi.mi 
mry^i-u ^ Mzxti ^^h^^b m-ti> ; ^ 

- K i,zmm.mi:m \'^xm:fjt: fss-r s a 
Th-^x. ffifias^^-Htii. mm^mry'ri'^ 

■< J\^imitz:ibi:mibi-?>. tfz. *I|bJ{±, U- 
^fc i t^/i fcii 5 >f ^' -l^m^^^yff- Y^comm 
^i:m\'^tzmMmb. mm*m:^~Vcr)\^^m^b 
miU~^i5i:X/Xttzl±y^:$'-^mcr,mm.mUb 

comzm?>m.mm^^tzmmc^mmbt:. muv- 

^^^zmnhtitzmicr>ryT^im^^x'^o x a [zm 
^Lfz*mmmi^x^2>~x'h x . mi^^~ y i= 
{4s -m^whrnryr-^^^ )Vb . mms^ryv^^^ 
-i fi^x'^\nimmm-t}^mm. Lxm&mmiz»t^m 

s Miamiiiss t i^-th i b t -r-i. « 

[ 0 0 0 8 ] mlB-fPgiifii^XxAt: 



3 ^ ;PTi^ai $ tifzMimmmmmjB t Tfa-f-ft-t 
i.fi^-fti5ii®i:Mfi-^-ft:0iSi:«'ft§tut^{iT-^ 

w^im^x-i^it^ titzm^i>zm-:i\> ^t^ms -ttxiu 
mmimr y^^-=t^ Mzxt) $ -^rs^^ b ^^-tt 

^ f\^bLx<Dmni:m±-t^:ib^n'^ . ^cDi^m. ¥ 

jitfzim^con^^i-hzbipT-^^, 
[0009] tfz. WiimmzXtiis. mmyfi-Y ( i 

comib LTfflV^T. RiSfflt^i: 1 0 0 b°n 7 T 7 -y H 

miimmmM?:^i,z Lxfrn^^r^crimm-t^ ^ 

t A-^llt ^ <0 , ^ fcfilHliafflfT)^ 1 0 0 trj 7 r ^ •/ 
HSjgiOWfl:^*^ ®C f3 7 r 7 V HSJKt^a^ L < 
< LxmmmSh^^ L < /J«-r ^ i: *fsr#gi: =5: o . 
-e^O^SII. ( I C:/}~Y) ^fcov^T/J^^k 

( I c;^-K) mzmm^-ixh i cf-yr±r. isii^ffl 

Oic 1 0 0 tf r? 7 T ^ -y KSjgfiO»«^**a^t- 

tlh I C-^>yT-9->fXt?))|iM?r||3K-rS^fc*-'5Jggi:^ 
0. -J-cTJi^m. ( I C;i7~H) ^^COV^T^^ 

M-lbiJ iVffinx Uti}^mb^j:^ . 
[00103 

imc^mm(^mm] ^^»mzm^mMi(mmi,z-:>\,^ 

(icA-v) mzusm^m^j:. "f-mmzmm- 
iwm(Dnmmry7-r::i'iji'<Dm i (om^cDrnm^rm 
mri. msii. ^mmi^zmh^^mryri-z!^ fuco 

mm. MS (b) {41213 (a) tS-TB-B '^^gBiH 

( I cA- h' ) m^zmm^mKc. ^mmzmm-mm. 
(^■&^mry7-i-::3^)i'^. mtib. tmtt i±tzx 

J-i-^ yJl-^commzmfXmj&.Lfi.a^ JU2 b . ^<7)^ 

^UizwM^tifztmmmmmt^mn ^-y^yA 
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m^mm^mzhrnvrntn^mM-bm^-f^tzm 

:^-¥i^:^r-Mzm\^i^il^mm~¥ ( IG;i?-h') 

^ic^«^tg=5r. ^mmzmm-mmco^mryr- 

ifix'^. •=i4)vn±(^immm><zX'ox%-)}mmih\^ 
\mm'kmm^:^-Yiyx^Mzi5\^x. ^mm-^ 

^±.^^^^hti^X'%h, ±fz. V~yi5iX//±fz},± 

5^^-10 ti-(:>imij- K 2 0 ^m^fs^^ff 0 ^ 

(^n^m^^iznLx-rnimx-W} ^m^-th ^ t t^m. 

1 0 0 1 1 ] <?:i::. m5i5Xvm6im^^x^^Mi<z^ 
s 3 ;nsi±wffl5B»ic J; xmfsmmh h \ mmm 

mTy7-)-^^jucom2cDmm<mm^mm'tt. us 

as (b) {±115 (a) tcs-rc-c '^ic^ffiH. a 

5(c) {iSHc7)^®03iS . msiz^-tJ;: d izz^mi 

iz^^-m^ryT-^a^i Mi. mit. mmHi± 
izm 1 <7)mm yjvmzmis. 1 3t ^ /u 2 1 , $ 

A>fci^3 >f ;W2 0±t^tt:^ci^* 5 . tmma^ 5 (0 
±tc||2(7)^fr^X>'NM 5;^TO:=®^LJtn-f ;l'4 h t 

^li. n—<^^XhhZ.h'kmLX\-^^. -r^rt>*>3^ 
;l'2i:i7^;l.4fcJ4. ^LT|3it:6-|6l(c^<'i5^*>'J> 
•S. ^^)V2tnA]VAt\i^'i/^5-k^LXii'K\^\,z 
M|6ltTVv^(7)T'M#mi. 06 (a) coidl:??® 

)VA(mm®mi. ne (b) 

set ifiX'% h <7>X\ icl00b-r77r^>y 

I c^vv'±iznmm(nmA-^mm-timi^^^^t: 

isb. ICf--y7°1^■^X<7)^i;>c^?P$|J■rs^i:fcJ:0. * 
h- 1 LX<nA^W^t^-ax h-ftfc ^^-fS i t 

tt/t t LT t . ^tf n 7 T 7 -y h'gJS^Ot\ I C ^ 



1. i i: {±«rS^T'>>S . 4/::, mi 1 ti^fifs 5 1 131 t$J 
f-f?:fflV^T. af?lc7)W®tc:r3^;W2Biy^3'f;U45: 

cDrJ ^l-j&WlBl-r WaSb S V ^(4^m 5 Off X If 

[0 0 1 2 3 iJCtC. :^WMiz^h-m^mTy7-i-^4/i' 

ryy-i'^-ifi'^m^^tiMW:^- Hv-Xt^Aco— HJSco 
[0013] ^fe^-K^-XT^AJi. _B6L:^^^ 

oTyx-^3-f;^2 1 , mMm^22. m^mm^2 

3. CPU24. iiXt/?<^V2 5mmi.tzmm- 

F 2 0 fc\ c p u 1 2 , MSfisSS 1 1 . t^xtfryj- 
•yhiotizx-yxmm-^. u-is^iixr/yttiii'y 

-f ^':x:z..y M 0{4. CPU 1 2(r,f^mizm'oXm^m 

-^xmm:^- V 2 0{c«Mffl«^li3 j;1/T-:5'afltffg 
Srjiiaj-fl.. *IS;^-H2 0±cOTyx-^n-f/U2 1 

■t-rj >f ;H 3 *Jm?S^ t J: 0 t /^«j!Sffl«:»3tJ itX 

K->7tSiem:b{4. mmmm2 2 trJ: Ottsg^Efc^ 
$tLT*6*I;^?-K±<7)i*!gl5|ll{S (MgftlHlS52 3. 
t/^C P U 2 4 ) A5:»lf^i-§^0(=^^^W^«:^] i: LTtti^S 

wmm^ti. mzm^it^ixxcpu2 4i,zxi3^tix 

>m-^ti?>Zbizy'j:t. Ti^x-^3>f;l-2 i*»^>3*frr 

hm^iZlt^ CPU2 4ti-i^!>m^tlXli!,tl^tvrc:mL 

*^:^smiB]iS2 3{ci o<?^-fb§iXs miz^m^tixT 

S;f-b'2 Ocor>'x-^3-<;U2 1 A-^miS^iCj; 

-^^sL-'y h 1 0(7)T>'Tt-a-^;H 3T'gg$ix, m 
^liUlffi 1 1 tltim. U^-^t^tlX C P U 1 2 

izX^^tl^ilklz^^. 

[0 0 14] M3*t;tiiD. ryx-fn-f/n 3. isi 
t;fr>7"-f3-f;U2l<7)i5|,^^fB]±-rs^i:t=J;0. i!'- 

o±cDmmm(n^A^^tfzii^mi,z^^^^mt l. 
/Jn$ V -y y-mmx-mmm^ 2 2 , 3MgfiiHi?& 2 3 . c 

PU2 4, i5j;t>'^^ U2 5^1f^«rtgi:-r^. fiD^. 

b' 2 0 izmm-ri i c >y r&/jNM^i:T'# 1. ^ 

bizX^. mi^~V20bLXi>. /J«tTffinx 
h-ft:*^'»fl-r?.ii:A^T'#.S. 08(4. H7CS^-riEm 
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I. . i ^0 J: a tiA s K^miT^izisif^ n-tiim^ t m 
^m±. mmmrnxM.^ t m^j:i>imm.^x'h h 
tiK mmmmx'M.tkntimvmmmiim'^mmizm 
tx^ift^fsfx'^h. -o^o, mii^mzmw^ 

mmimii^lT^LX^^^ioizLi^J^t^W ^tit: 

xu. w^m^-)' : I c:fj-]i ) 2 

o^fsmitt^tiisbiz^ M^^im^ mmsmiz 
fcv^T5 0 0Atv/m) Mz%mL. i^-^M^-coryT- 
i-a^ }U {Rywryf-i-^-^j}^) 1 3(cj: Oi^o^P 
mmmti>j:^izmfS.Ltz. 
[ 0 0 1 5 ] fio*>. R/w ( u-ifmx/ytfzii^-( 

rJ') M otdi. 13. 5 eMHz<7)mm^WcO 

•ti>x^^tifcmm'T~^ ( DATA ) 1 0 6 ^n^it 
•th^^^m^i 07b. ±mmmi o 5*»A>3%*L/t 

13. 56MHz cOftM^OmEEiiCiteif-^'fblBIgt 
1 0 7T1?^-ft§il^!fi-fe^ii|g^P ( Amplitude Shif 
t Keying ^ii)^fiS§-ltS^^l5l O Sk. M^mm 
10 8T'13. 5 6MUz(r>mmm(.cr)V&±.lZASK 

^m^iifzm^i:mm-hmmTyrio9t. mmm 
ryrx o 9XM^^i\.tzm^'kA yy^-^yy^m^i 

O3tJ:0^-^S-t^-. 3>'xy-9-l0 4^ittTWytf 

I1ISK*&«I11S§) 10 2fc. ^-^laIISl0 2ioai:>3t 
J5 1 T m:*? coiSillfc J: l>'7^- ^' c7)il!^ ^ fi= d ^ < €J1jS 
?:^L, iagilll;*-K2^^~K3-f;V'2 0 1*><^ 
ma^lc J; -^TiUmSii-r # f^T^-^' R/W 
T^T^^a^f/H 3i;. iSR/wryx-^3^;H 3T' 
Smti^vrfi^^S^IalSSl 0 2TS^§-frT-^ i^r^^ 
>':^ife^ 1 0 3 J; 04 tfcfi^*' <^ y X^^^ JR O 

i^<7>f;i^^'[ii^i lot. my^n^^m^i 1 o^jI 
LT#^>ii^m-^^ii6t-|.gftryri 1 1 1, fsg 
firyri 1 1 TiMiiSix/sfi^^m® i o 5*>/^^i^, 
1 3 . 5 6MH zoiSM^fomffifi-f-^fflv^Tm 
M-ti.apgii 1 2fc. mmmiisi 1 2Tffiii$fL^v:fi 

WI^-fliLTSm-r-:^' (DATA) 1 14i:LTai 



1 0 6 iJitXgft-r-^ 1 1 4{i. iStg^TtJi^-y 
hy~^'2r:n-L-CCPU 1 2l;jf^$tl-CV^-l>. 

[0016] ^^imm^^-Y {mm:(;-Y 1 03- 

F) 2 0C{i. ;<7-KT>'x-^3-^;P2 1 1 . tell-?--/ 

r202t. cpu+>f y^'-7x-xf--yy2 1 ot 

&fiii.TV^S, ;&-h'TyT-^a.<;P2 l{i, R/W.X 
- y h 1 0(7)R/WT>'7'^r7^;H 3:{i^4>milc7)fsiM 

vmki^±-thi^<DX'hh. w^^-/y2 02\i.. ± 

ie;^'-KT>-r:?-r?^;U2 IT^mtT^l 3. 5 6MH 
2 0 3 1 . ■ S^[g|&2 0 3 

n20 5t Lxmmmzm^-t^'msm2o a t , 
Jbi^;*-^'Tyx■^3^;^2 i*^A,#(i.tt.s.g^tfg^;&. 

'^^n-y^^ftai-t^^n-y^ftffiIII^2 0 6t. ±iS 

• ssiEisis&2 0 3*^ic.#'bix-&sfim-f-3&^'by'f X 

^ta-S:]R'3l^<LPFIIIJ§2 0 7i:. MLP FIlIi?S2 0 

7 ^5^f t>fi^^mmn^mmm-thm&mmm^ 2 

0 8 1 , jMfifi^^o- KXH* -y f->^^ii§-y:T±fE 
S-^ • Sgiim2 03\.z^-x.xm^^'tXt-YTy7' 

i-=i^)\.2ii>zm^-ti.x3~\^x-i -/^yt^^mmn2 

coo 1 7] CPU + -Yy:?>-7x-X^.yr2 1 0 
{i. ±ffi*E^^-yT2 0 2ffy^u-y^1^l^m^2 0 6^ 
tt{li$n;t^'n>y^fi-^t^v^T:JJ-jgLT-7^r7y2 1 

4imt-^6m^i:^^-r^-^mm^2 iit. m^i- 

>yT2 0 2cr>mB^mn2 0 8^^i^%i^tli>m^im 

mtt^m.^i\:M^2 12b. mm.^mm,2 1 2a>a> 
y 2 1 4>\A:b-rssiix-:J'©jffli[gs&2 1 3 . 

3>2 1 4*^^iifiT-:S'^$iJfflltT^#S]^fiT-:5'$iJ 

mmn2 isb. ^mv'-^mn^'^2 1 5*>(^$im 

LT^t ^tl.|,iMfix- ^ ^^^-ft t T*Ei||^ -y r 2 0 2 
c7)n-KX^ <y^yj/^^[al{^2 0 9^X:^I-r-&^^^t 
llISS2 16i:, :fl~YbhX(^mm^m!m-h^=t'}^ 

^i^iEiS#2:tf3H8^c0'7-<3>2 14 (24. 2 

5) ts-^-L. ±imui-^yr2 0 2<r>mm^2 0A 

i-^^'&LrzmM20 5<7ymk-k'^»h%,<DX'h^. <S: 
*Ei^f->y7-2 0 2^/i^'fk-r-5.^i:{Cj:^T. il^ 
f- -y r 2 0 2 1 C P U + >f y - 7 jc >y r 2 1 0 
>y rx-mm-i. i i: I. , 

[0018] t.tz. mii^mjis (#^) T-fSM-r-STt 

a6(cR/WTyr-?-3 -Y ;H 3 i: H ryj-i-aA )V 
2 1 $rfflv-.>tc0{4, 3fi^t::i>{t.S.B:^J^roll<7)S!)$-^|fil± 
S-l*:§^ca^-r'?>S . t rzT&mmm.tt~Y 2 0 tTyT:^ 
3^;P2 1 SrJfML/i:^. i£tg*^;{?-H 2 Oct)^^ 
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[0019] vxtmrnifiX 0 o&mmA- f i^x 
Lx^mmA-]^ {m^mm:^~v ■. i c;^-h) 20 

wizmm^x-^xmrncom^m (mm) tmhtL:^ 
Ji2i\,zx^zcr>v.m&t:^m. mmt. yfj-vmmn 

?:»#t. m^-^:^lii-rhijff)X'hi>. 
[0020] 

xii^M^ ■txTyi"rzi-(;ub txcommm±-r^ 
-rmmmTm^ ■. i c;&-f) iz^m 

bii<x'^i>mm^m-t^. tf^. *iiBj{:j:ti(f. 
{i c:^~v) mizmmth^mmzmf&Ltix 

^mmm^comMt ixm^^x. mmm(^wi o o 
ximusL^M.commttziitmu&<D4mt?:mmx' 
^ I c^>yr±T'§i5:^iE-r-i.i£:^^^< lx i cf- 
m^ii-Ym^z-^^^xAMimi-r/m^y. vit^m 

[0ffi«©*^ri^BJ] 

[01] TV-r-^ 3 >f ;l^iOt^Klti<7)fl|jtHf* 0 . 
( a ) ii-e-CO^ffiH. (b) {4 (a) t^-TA-A '^i^ 



[112] ts!5|^ffit::j;STyT-f3-^;Uc7)>f ^'^^^^y 
[03] *^BJ!tc^ S aJjj^T :3 -f i cr)|| 

t^<r>mm<7immmx'h o . ( a ) (i^co^mii, ( b ) 

{4(a) {C^-TB-B 

[114 ] ^ts^ajtii^iSSS^ryx-^n-f ;i.c7)mi iOH 

[05 ] 2is^BJt^«,lSS!)*ryx^a>f ;i^£OSI2c73|| 
]|fetfO^S.c7)^HT-3i 0 . ( a ) {4^c7)affic7)^g50^ 

( b ) {4 ( a ) t^s^-rc-c 'xwmm, {c)\m 

[06 ] ^^w^^z^hM^mry^-rzi^ !V(r>m2aim 
m<^wm(^mmmmx'hh . 

[07 ] *^HHtSi,^i/$ry7'i-3-<;PS:fflv^/c*i 
!>. 

[08] 07{C^t-*f«;<7-Hi'XT-A^mc-?V^Tc7) 
ftf^te^fi&^*1-0T'S>^ . 
[09 ] 2is:^HJt^S«:>J^g^M^^:y^-^ji^i^p^i- 
4-r?-f;p. 5---^^, i-nmrnm. lo-;^ 

-HU-^/^^^'^^>y 1 l-iigMllIIS. 12 
-CPU. 1 2 0-*E||;^-h\ 

2 l-ryT^^nW/P. 22-«jg|lIS&. 23-3MSm 
EISS. 24-CPU. 25--pi^y, 30---J^. 10 
2-K^IB]g§ {It^MMm . 1 0 3--<>':J''^i!'y^iS 
10 5-«iS. 1 0 6-3*ftT-i?. 10 7-1$-^ 

-fblHjS. 1 os-^ifii. 1 0 9-iifiT^r, 1 1 0 
-y^fv^mn. 1 1 i-^mryy. 1 1 2 -« 

1 1 S-fl-^-fLSiS. 2 0 2-iEi^f->yr. 2 03 
-S-^ • fisSElHlK. 2 OS-ieSSEm. 2 0 6-:7 
u-y-^m^^^. 20 7-LPFl2lg&. 208-^?^ 
J^mSS. 2 0 9 --a— v^yr^'^HIg. 2 1 0 
-CPU + 'f y:J'-7x-Xf->yT. 2 11--^^II] 

IS. 2\2-m.^imn. 2\3-^m-r-i^fmm 

2 14 ---7^rjy. 2 1 5-^{i7'-^'$iJPIIlSI. 

2ie-^^imn 
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